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ABSTRACT

!
- Nl'huo models of charging handle bolt assist devices for the caliber ,223
AR1S rifle were evaluated for effectiveness in manual extraction and bolt
closure operations. A plunger-type bolt closure device was also evaluated.
The devices were tested for operation under various adverse conditions, and
other special tests were also conducted. Only the plunger-type bolt clos-
ing device provided an effective means for closing the bolt under adverse
conditions. The modified charging handle did not provide adequate means
for extraction operations under adverse conditions. It is recommended that
the charging handle bolt assist device tested not be uloptod.N
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Figure 1:

Rifle, Caliber .223, ARIS.
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DEVELOPMENT AND PROOF SERVICES
REPORT ON USATECOM PROJECT NO. 8-3-0030-06F
PRODUCT IMPROVEMENT TEST OF BOLT ASSIST DEVICES
FOR RIFLE, CALIBER .223, ARlS

23 JULY TO 15 SEPTEMBER 1963

PART 1 - GENERAL

1.1 Authoritz

1.1.1 Directive. Testing was assigned by USATECOM letter, AMSTE-BC,
subject: Test of Bolt Assist Device, AR1S Rifle, dated 19 July 1963,
Additional testing was assigned by USATECOM in_correspondence dated

24 July, 23 and 28 August, and 4, 9, and 13 September 1963 (Appendix B).

1.1,2 Purpose of Test., The ARLS rifles equipped with bolt assist
dwicos‘l'ﬁmmm rifles) were evaslusted for:
a. Safety under normal firing and cook-off conditions,

b, Effectiveness of the charging handle bolt assist device in
chambering and extraction operations and of the plunger-
type device in bolt closing operations under adverse con-

ditions,

c. Adequacy of the charging handle latches under tensile
loads 25% in excess of the maximum load causing failure
of the bolt carrier key plunger and the charging handle
spring.

1.2 Description of Materiel

The AR1S (Figure 1) rifles equipped with the charging handle bolt
assist devices were modified as follows:

8. A spring-loaded pin was incorporated in the bolt carrier key.

b. The charging handle was redesigned and the material was changed
from aluminum to steel. A flat spring was incorporated at the
top front of the charging handle, and a slotted hole was pro-
vided in the spring for engagement with the carrier key plunger.
Figure 2 shows a redesigned charging handle and a bolt with a
carrier key plunger. The first redesigned charging handle was



equipped with one latch; the second model had two latches. The |
third design was similar to the second except that the portions {
of the latch bodies protruding into the carrier key channel of
the handle were removed, and the channel was lengthened slightly
by removal of material at the rear end. It was reported by i
Lt Col Yount, AR1S Project Manager, that the object of these

modifications was to eliminate interference to travel of the bolt ’ ¢
carrier key and outward spreading of the latches in extreme rear i
travel of the bolt. Under these conditions the bolt carrier is

to impinge on the receiver in extreme rear travel. The charging
handles were also provided with a steel pad to aid in bolt closing
and opening operations. The standard and the three modified
charging handles are shown in Figures 3 and 4.

AT Bt v £ A

c. The receiver was modified by removal of material from the area
under the carrying handle to accommodate a riveted steel cam plate.
An external view of the cam plate is shown in Figure 5. The rifles
provided with double lat¢h charging handles had a notch cut into
the right side of the receiver to accommodate the additional latch.

e r—

Figure 2: Redesigned Charging llandle with Two Locking Latches,
Vertical Pad at Rear End, and Spring at Top Front. Note Plunger Incorporated
in Bolt Carrier Key, in Line with Slotted liole in Charging Handle Spring.
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Figure 3: Charging Handle Assemblies. Top to Bottom: Standard Alumi-
num Model; Redesigned Steel Model with One Latch; Redesigned Steel Model with
Two Latches; Redesigned Steel Model with Two Latches and Elongated Carrier
Key Channel. Note Length of Channel Compared to Latch Pivot Pins.

Figure 4: Charging llandle Assemblies, Upside Down View. Top .o Bottom:
Standard Aluminum Model; Redesigned Steel Model with One Latch; Redesigned
£ Steel Model with Two Latches; Redesigned Steel Model with Two Latches and
& Elongated Carrier Key Channel. Note Length of Channel Compared to Latch
Pivot Pins and Bevel at Rear of Channel.
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Figure 5: Modified AR1S5 Rifle. Note Riveted Cam Plate under
Carrying Handle and Double Latch Charging Handle with Contact Pad at
Rear End to Assist in Bolt Closing and Opening Operations.

The AR15 rifles equipped with the plunger-type bolt closing device
were modified as follows:

b.

An aluminum housing was welded to the right side of the receiver
to accommodate a plunger group consisting of the plunger head,
shaft, spring-loaded hinged pawl, and shaft pin. The plunger
was retained in the housing by means of a roll pin, which per-
mitted the plunger to travel about 0.3 inch in the housing.

A coil spring on the plunger shaft repositioned the plunger to
the rearward position upon manual release of the plunger.

The bolt carrier was modiried by milling 28 serrations at the
right side, beginning 1.4 inches from the rear and extending
3.5 inches forward. The plunger pawl engaged a serration
when the pawl was depressed.

An external view of an AR15 rifle with the plunger-type bolt closing
device is shown in Figure 6. Figure 7 shows a serrated bolt and plunger
group removed from the housing.
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Figure .: Rifle, AR15 with Plunger-Type Bolt Closing Device.

Figure 7: Standard AR15 Rifle Charging Handle and Serrated Bolt and
Bolt Closing Plunger Group Removed from Receiver Housing.



Table I contains inlividual rifle serial numbezs, modifications, and
test usage.

The standard AR1S rifle is fully described and illustrated in
Air Force Technical Order (TO) 11W3-5-5-1, and is identified as rifle,
5.56-mm, M16.

Table I. Rifle Identification

Rifle No. Modification Tests

Qo8271" None. Cook-off only.

008306 Charging handle bolt assist Unlubricated, dust, mud, and
device, single latch. cold.

011220 Charging handle bolt assist Unlubricated, dust, mud, cold,
device, double latch, destructive, and charging

loads.

013060 Charging handle bolt assist Unlubricated, dust, mud, cold,
device, double latch. and destructive.

012548 Charging handle bolt assist Cook-off only.

device, double latch, and
charging handle modi-

fications.

013058 Plunger-type bolt closing Unlubricated, dust, mud, and
device. cold. ,

013351 Plunger-type bolt closing Unlubricated, dust, mud, cold,
device: and charging loads.

008679 None Extractive loads only.

Ball ammunition, caliber .223, was used in all the tests. Lot Z16M
was used in rifles 012548, 008306, 013058, and 013351; lot ZO15M, in
rifle 008271; and lot Z0IM in rifles 011220 and 013060. In addition, all
the ammunition was identified as RA 5024,

1.3 Back‘round

In Reference 1, it was :concluded, in comparing the AR1S and Ml4
rifles, that "The Ml14 has the advantage that manual force can be applied
to the operatinggggﬂgaﬁ close the bolt under adverse conditions."/ It
was also suggested: sign the charging handle of the AR1S rifle so
that the soldier can apply as much leverage to the AR1S rifle as can be ap-
plied to the Ml4 rifle for clearance of stoppages.” -

The standsrd AR1S rifle is provided with a charging handle for pulling
the bolt group to the rear only, depending entirely on the energy of the
compressed action spring to return the bolt and strip a round from the mag-
azine, chamber the round, and lock the bolt. Under adverse conditions (such
as dust and mud), because of increased friction, the energy of the compressed
driving spring is not always sufficient to accomplish these functions, there-
by necessitating the incorporation of a device to manually assist closure
of the bolt,
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The charging handle bolt ac<sist device was designed by Springfield
Armory. The first charging handle was provided with a single latch and was
designed primarily for manually assisting closure of the bolt. The second
model submitted by Springfield Armory was similar except that two latches
were provided and a larger vertical pad was added to the rear of the handle
to improve bolt closing and opening operations. Lt Col Yount, AR15 Project
Manager, submitted a rifle for test which was identical to the second Spring-
field Armory model excent for slight elongation of the bolt carrier key
channel, achieved ioval of material at the rear end. This modification
was made to elin s interference to the carrier key in extreme rear travel,

The plunger-type bolt closing device was designed by the AR1S rifle manu-
facturer. A standard AR1S rifle charging handle was supplied with the device.

1.4 Summary of Findings

Under adverse conditions, each of five rifles equipped with bolt assist
devices was fired 60 rounds in unlubricated, dust, and mud tests and 600
rounds in a cold (-65°F) test. The following malfunctions which required
the use of a bolt closing or retraction device were encountered:

8. A total of 133 failures of the bolt to close occurred; 4 in the
dust test, 109 in the mud test, and 20 in the cold test.

b. A total of 248 fired cases failed to extract; 3 in the dust test,
243 in the mud test, and 2 in the cold test.

c. A total of 64 fired cases failed to eject; 1 in the dust test,
19 in the mud test, and 44 in the cold test. Forty-three of the
44 failures to eject in the cold test occurred in one rifle;
6 during rounds 300 to 400, 19 during rounds 400 to 500, and 18
during rounds 500 to 600. The rifle bolt had heavy carbon deposits.

Destructive tests of the Springfield Armory design bolt assist device
components gave the following results:

a. Two esrly model bolt carrier key plungers failed in shear at loads
of 435 and 445 pounds; two of the latest plungers failed at loads
of 235 and 240 pounds.

b. Two charging handle spring tabs failed in tension under loads of
1230 and 1310 pounds,

¢. Each of two double-latch charging handles was subjected to a load
of 1650 pounds without failure or disengagement of the latches
occurring.

The average maximum bolt retractive force exerted by five individuals,
by grasping the charging handle with a thumb and forefinger, was 38 pounds.
The force necessary to extract and eject deformed cartridges exceeded the



retractive capabilities in two of ten instances, and the force required to
remove fired cases which failed to extract during a mud test was greater
than the 38-pound capability in ten of 19 instances.

The average load applied with a Universal test machine to chamber ten
cartridges damaged to various degrees was 21 pounds when applied directly to
the rear of the carrier (action spring was not used) and 23 pounds when the
load was applied to the plunger-type bolt closing device, The average max-
imum manual load applied to the plunger-type bolt closing device was 59
pounds by use of a thumb and 115 pounds by use of the heel of a hand. The
average maximum manual load applied to the pad at the rear of a double latch
bolt assist device was 155 pounds.

1.5 Conclusions
It is concluded that:

a. Feeding and extraction malfunctions occurred in the AR1S5 rifle
with sufficient frequency under adverse conditions tests to make
it desirable that an effective means for manually assisting the
bolt in opening and closing operations be provided (ref pars.
2.2,2, 2,3.2, and 2.4.2).

b. The modified charging handle bolt assist device served as an aid
in closure of the bolt under some conditions, but the device did
not always position the bolt carrier sufficiently forward to
permit firing to take place. In addition, on several occasions
when pushing the charging handle forward, a bullet stubbed the
magazine causing the charging handle to disengage from the bolt-
carrier key plunger (ref pars. 2.2.3, 2.3.3, and 2.4.3).

¢. The charging handle bolt assist device did not provide adequate
means for extraction operations under adverse conditions
(ref par, 2.3.3).

d. The plunger-type bolt closing device provided an effective means
for closing the bolt in chambering operations, but the plunger
head surface area is too small; discomfort is experienced when
impacting the plunger with the heel of the hand in closure op-
erations (ref par. 2.3.3).

e. Based on two cook-offs and destructive tests of charging handle
bolt closing components, a latched charging handle will remain
engaged with the receiver under cook-off conditions, and in the
event engagement of the charging handle takes place at the time
of firing, failure of the carrier key plunger will occur before
the charging handle spring will fail, and the charging handle
spring will fail before disengagement of the charging handle from
the receiver will occur (ref pars. 2.5.3 and 2.6.3).
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f. If firing takes place with the plunger bolt closing device in
the depressed position, the plunger will be forced rearward but
will remain in its housing and no damage to the rifle is expected
to occur (ref par. 2.8.3).

g T AT

1,6 Recommendation

(G M =

It is recommended that the charging handle bolt assist device tested
not be adopted.

Faaa
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PART II - DETAILS OF TEST

2.1 Unlubricated Test

2.1,1 Procedure. C[Cach rifle was disassembled, cleancd with dry-cleaning
solvent, P5-081b, and reassembled without lubrication.

2.1.2 Results. No malfunctions occurred in firing four modified AR1S rifles
(008306, UI11220, 013060, and 013058) 60 rounds each in an unlubricated condi-
tion. In rifle 013351, with a plunger-type bolt-assist device, two failures
to feed occurred.

2.1.3 Discussion. Cognizance should be taken that the unlubricated test
consisted of 6U rounds fired under otherwise nonadverse conditions.

2.2 Dust Test

2.2.1 Procedure, Each rifle was cleaned and lubricated with MIL-L-644B oil,
The rifle was fully loaded, the safety was set on safe, and the rifle dust
cover was closed. The rifle was placed in the dust chamber and exposed to

a dust blast for 1 minute topside up and 1 minute upside down,

The dust mixture consisted of 9 pounds of grade 0 Albany sand and 1
pound of clean silica core sand which passed 100% through a 30-mesh sieve,
80% through a S0-mesh sieve, and 3.4% through a 100-mesh sieve. The dust
was poured at a rate of 5 pounds per minute through a pour hole while the
tlower was turned at a handle speed of 60 revolutions per minute,

2,2,2 Results. The function performance of each of three 20-round dust
tests from each rifle is given in Table II.

Table II. Dust Test

Malfunctions
Rifle No, Test No. No. Type
008306 QiD 1 2 Failure to feed.
2 7 Failure to feed.
1 Bolt overrode base of round.
2 Failure to extract.
2 Failure of the bolt to close.
1 Large leak in primer joint,
3 1  Failure of the bolt to remain to the rear
after firing the last round in the magazine.
011220 CHD 1 None.
2 None.
3 None.

CHD = Charging handle device.
13




Table II (Cont'd)

Malfunctions
Rifle No, Test No, No. ~Type
013060 GHD 1 1 Failure of bolt to close,
3  Falilure to feed.
1 Failure to eject,
1  Failure of bolt to remain to the rear after
firing the last round in the magazine.
2 1 Failure of bolt to remain to the rear after
firing the last round in the magazine,
3 None,
013058 PD 1 1 Failure of bolt to close,
1 Failure to feed,
2 None,
3 None.
013351 PD 1 1 Failure to extract,
1 Failure to feed.
2 14 Failure to feed,
2 Bolt overrode base of round in feeding from
magazine.
3 4 Failure to feed,

1 Failure of bolt to remain to the rear after
firing the last round :n the .nagazine,

CHD = Charging handle device.
PD = Plunger device.

2,2,3 Discussion, As shown in Table II, one rifle was fired without any
stoppages in three dust tests,

With regard to the other rifles, on two occasions the bolt carrier
failed to close completely when it was necessary to assist closure of the
bolt manually, by use of the charging-handle bolt-assist device. Each time
the charging handle was pushed forward until latching took place; however,
the bolt carrier remained about 1/16 inch to the rear of the closed position.
The carrier was closed each time by the shooter, by applying pressure directly
to the carrie:r with his thumb,

On another occasion a cartridge failed to fire because of incomplete
closure of the bolt. Attempts were made to retract the round but without
success until the butt of the stock was impacted on a wood board while simul-
taneously drawing rearward on the charging handle. In this instance, sand
was deposited on the base of the case and bolt face and did not permit the
bolt to close. Several attempts were made to load another round, and each
time the charging handle closed and latched, but the bolt carrier remained
about 1/8 inch rearward of the closed position.

One failure of the bolt to close occurred when firing a rifle equipped
with a plunger-type bolt-closing device. The shooter closed the bolt by
depressing the plunger head with his thumb,

Three cases which failed to extract after firing could not be removed
by retraction of the bolt because of case rim shears. It was necessary to
use a cleaning rod to force the cases from the chambers.

14




One failure to eject a fired case was removed by use of the charging
handle.

2,3 Mud Test

2,3.1 Procedure., Each rifle was cleaned and lubricated with MIL-L-644B
oil, The rifle was fully loaded, and safety was set on safe; the rifle dust
cover was closed, and the muzzle was taped to exclude mud from the bore.

The rifle was immersed completely in a standard mixture of mud for a period
of 15 seconds. The mud mixture was made in the proportion of 10 pounds of
red clay, 2 pounds of clean river sand, and 8 quarts of water,

2,3.2 Results, The function performance of each of three 20-round mud
tests from each rifle is given in Table III,

Table III. Mud Test

Malfunctions
Rifle No. Test No, No. Type
008306 CHD 1 7 Failure to feed.

10 Failure to extract.

1 Failure to fire.

1 Bolt overrode base of round in feeding from
magazine,

Failure of bolt to close.

Failure to extract.

Failure of bolt to close.

Failure to eject,

Failure to feed.

Bolt overrode base of round in feeding from

< magazine.

Failure to fire,

Failure to extract.

Failure of the bolt to close.

Small leak in primer joint,

Blown primer,

Failure to feed.

Failure to extract.

Failure of the bolt to close.

Failure to feed.

Failure to extract.

Failure to fire.

Failure of the bolt to close.

Small leak in primer joint,

Blown primer.

w
—
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011220 GHD 1

=0 A NWE YO WMFNWLNNg -

QHD = Charging handle devaice.
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Table III (Cont'd)

Malfunctions
Rifle No, Test No, No. Type

Failure to feed.
Failure to fire.
Failure to extract,
Failure of bolt to close.
Small leak in primer joint.
Blown primer,
Failure to feed.
Failure to extract,
Failure of the bolt to close,
Failure to eject,
Failure to extract,
Failure of the bolt to close,
Failure to feed.
Failure of the bolt to close.
Failure to extract.
Blown primer.
Failure to feed.
Failure of the bolt to close,
Failure to extract.
Blown primer,
Failure to feed,
Failure of the bolt to close,
20 Failure to extract,
2 Failure of the bolt closing plunger to return
to rear,
013351 PD 1 1 Fuilure to feed.
12 Failure of the bolt to close,
19 Failure to extract,
8 Failure of the bolt closing plunger to return
to rear,
2 16 Failure of the bolt to close.
20 Failure to extract.
13  Failure of the bolt closing plunger to return
to rear,
3 1 Failure to feed,
S Failure of the bolt to close,
18 Failure to extract,

013060 CHD 1

[

—

—

013058 PD 1

s
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CHD = Charging handle device.
PD = Plunger device,

2.3.3 Discussion. On three occasions when pushing the charging hangle for-
ward to chamber a round, the bullet stubbed the magazine and the charging
handle disengaged from the bolt and latched, leaving the bolt in an open
position.

In rifle 008306, a total of 15 failures to extract fired cases occurred.
On 14 of the occasions, the case was extracted by repeatedly impacting the butt

16




o

of the stock on the ground and simultaneously pulling on th- clarging handle.
In the other instance, this practice was unsuccessful until the butt of the
stock was impacted on concrete; however, the stock broke., In loading another
round after these occurrences, the charging handle closed and latched on
seven occasions without complete closure of the bolt carrier. Each time

the shooter applied pressure directly to the carrier with his thumb to obtain
closure. In the same rifle, during one of the mud tests, 18 failures to

eject fired cases occurred because of short recoil of the bolt, It was neces-
sary to impact the butt of the stock on the ground and pull on the charging
handlie to eject the cases.

In three mud tests with each of the other two rifles with charging-
handle bolt-assist devices, a total of 112 failures to extract fired cases
occurred, As with the other rifle, extraction was not possible without
impacting the buttstock on the ground. On 32 of those occasions, when manually
assisting closure of the bolt, the charging handle latched, but the bolt carrier
failed to close completely, requiring thumb pressure directly to the carrier
to obtain closure. One failure to eject a fired case occurred; the charging
handle was used to clear the weapon,

In three mud tests with each of the two rifles with plunger-type bolt-
closing devices, a total of 116 failures to extract fired cases occurred,
Each case was extracted by impacting the buttstock on the ground, On the 70
occasions the bolt failed to close, closure was obtained by use of the thumb
on 31 occasions, 21 times with the heel of the hand, and 18 imes by bumping
the plunger head against a block of wood.

2,4 Extreme Cold Test (-65°F)

2.4,1 Procedure. Each rifle was prepared for the cold test by being dis-
assembled, cleaned with dry-cleaning solvent, PS-661b, and lubricated with
MIL-L-14107 oil, The ammunition and rifles were conditioned a minimum of
12 hours at -65°F prior to firing, Each of the five rifles was fired a
total of 600 rounds in groups of 100 rounds with a 2-hLour conditioning
period between firings.

In addition, 500 cartridges were cycled (fed, chambered, extracted,
and ejected) in each rifle at -65°F, to accomplish the number of hand
charging operations required in 10,000 rounds of firing, based on the
necessity of charging the first round of each magazine used,

Also, one rifle (008306) was subjected to special tests at -65°F,
Water was deposited in the receiver cam-plate recess and allowed to freeze,
as one means of providing engagement of the charging handle with the bolt
carrier key at the time uv. firing, With the same objective, the cam plate
recess was filled with seven fired primers.

2.4,2 Results. The function performance of each rifle subjected to 600
rounds of Tiring at -65°F is given in Table IV,

17




Table IV, Extreme Cold Test (-65°F)

Malfunctions
Rifle No, No. Type

Failure to feed.

Failure of the bolt to remain to the rear after firing
the last round in the magazine.

Bolt overrode base of round in feeding from magazine,

Failure of the bolt to close.

Failure to feed.

Bolt overrode base of round in feeding from magazine,

Failure to eject,

Failure of the bolt to close,

Partial circumferential case rupture,

Failure to feed,

Failure of the bolt to close,

Failure to extract.

Small primer leak in joint.

Failure to feed.

Failure of the bolt to remain to the rear after firing
the last round in the magazine.

Bolt overrode base of round in feeding from magazine.

Failure to fire,

Failure to eject,

Failure to extract.

Failure of the bolt to close,

Failure to feed.

Bolt overrode base of round in feeding from magazine.

Failure to fire,

Failure of the bolt to remain to the rear after firing
the last round in the magazine,

3 Failure of the bolt to close,

008306 CHD

- O

011220 CHD

S

NO == NABNAALMUONO—~n

013060 GHD

013058 PD 2

013351 PD

=N UVVON0 =N W

QHD = Charging handle device.
PD = Plunger device.

2,4,3 Discussion., Most of the failures to feed in the extreme cold tests were
attributed to Tallure of the magazine follower to position the top round to be
properly engaged by the bolt. Also, on a number of occasions the bolt failed
to completely strip and chamber the first round of a magazine, In the latter
type of stoppage, feeding was manually assisted with the charging-handle bolt-
closing device. Three failures to feed because the bullets stubbed the magazine
were chambered by use of the plunger-type bolt-closing device,

C On nine occasions, the bolt failed to close when firing the three rifles
equipped with charging-handle bolt-assist devices. On the first occasion, the
bolt was retracted slightly and released several times to obtain closure of the
bolt, Twice efforts were unsuccessful by applying pressure directly to the
carrier; the cartridges were extracted and loaded by hand, Twice the carrier
was positioned fully forward by use of a stick. On four occasions, the bolt
could not be closed until heavy carbon deposits were removed from the bolt.

18




In eleven instances, the bolt failed to close in firing the two
rifles with the plunger-type bolt-closing device; in each instance the
bolt was closed by use of thumb pressure on the plunger,

Ice was formed in the receiver cam plate recess to cause the charging
handle to remain engaged with the bolt at the time of firing, Fired primers
were later lodged in the recess for the same purpose. The results were
similar. In each instance some interference to recoil occurred, but failure
of the bolt carrier key plunger, charging handle spring, or charging handle
latch (rifle 008306 with only one latch) did not occur. The charging handle
remained latched.

The charging handles of all five rifles used in the cold tests were

exercised 500 additional times to feed cartridges from magezinos, and the bolt
assist devices were used when required, The devices remained serviceable.

2.5 Cook-Off Tests

2.5.1 Procedure. A standard AR1S rifle (008271) and an AR1S rifle (012548)
with a modified double-latch bolt-assist device (with charging handle modi-
fications) were used in the cook-off tests.

In the tests, 160 to 180 rounds were fired automatically, in the shortest
time possible, to provide sufficient heating to cause the propellant of a
chambered round to cook off. The cook-off round was deformed at the neck
to prevent locking of the bolt. The charging handle was placed in the
latched position after chambering the cook-off round. These test prepa-
rations were made to investigate cook-offs experienced by the Infantry
Board and the Air Firce, during which the charging handle moved rearward.

Prior to test, the stock of each rifle was removed and a steel butt
plate was attached to the lower receiver extension to accommodate a device
for possible measurement of the velocity and impact force of the rifle charg-
ing handle (Figure 8). The rifle with the steel butt plate was supported in
a wooden cradle (Figure 9).

2,5.2 Results., Detailed data are given in the function reports (Appendix
C). A summary of the results is contained in Table V.
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Figure 8: Device for Pickup of Velocity and Spherical Copper Pressure
Crusher for Recording Impact Force of Charging Handle (if Rearward Movement
Occurred during Cook-Off with Bolt in Unlocked Position). The Device Was
Installed Following Firing of Gun Heating Rounds.

Figure 9: Standard AR15 Rifle (008271) Subjected to Cook-Off.
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Table V. Cook-0ff Test

: No. Rds Firing Time, Cook-0ff Time,
Rifle No. ~ Fired sec sec
5008271 160 89 No cook-off
b008271 177 45 17
012548 180 51 43

§Standard, AR15 rifle,
Rifle, AR15, with bolt assist device (modified charging handle).

2.5.3 Discussion. Cook-off did not cause the charging handle to disengage
from the receiver and move rearward in either the standard or the modified
AR15 rifle.

The standard AR15 rifle upper receiver did not crack in the area
below the carrying handle. All the components of the magazine except the
tube were blown downward and free of the rifle. No rourds were stored in
the magazine at the time of the cook-off., Figures 9, 10, and 11 show the
over-all view of the rifle, the damaged bolt and undamaged charging handle,
and damaged receiver, respectively.

Figure 10: Damaged Bolt and Undamaged Charging Handle from Standard
AR15 Rifle (008271) Subjected to Cook-Off.
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Figure 11: Standard AR15 Rifle (008271) Subjected to Cook-Off, Note
Damaged Receiver.

Figure 12: Rifle, AR15 (012548), with Bolt Assist Device Subjected
to Cook-Off, g
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The receiver of the AR15 rifle with the modified charging handle
was cracked forward and rearward of the riveted cam plate. All the com-
ponents of the magazine, except the tube and 19 unfired rounds, were blown
downward and free of the rifle. Other than slight damage at the mouth of
the carrier key tube, the bolt group appeared undamaged as a result of the
cook-off, Additional details on the damages are contained in Appendix C.
The rifle is shown in Figure 12,

2.6 Destructive Tests of Bolt Assist Components

2.6.1 Procedure. Using a Universal test machine (Figure 13), four bolt-
carrier key plungers and two charging springs were subjected to destructive
tests, and the latches of two charging handles were subjected to a load 25%
in excess of the maximum load required to cause a failure of a plunger or
spring.

The fixtures used to shear the key plungers are shown and *described
in Figures 14 and 15. Each plunger was loaded to failure under conditions
of an evenly increasing load; the loading rate was about 1500 pounds per
minute,

Figure 13: Universal Test lMachine.
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Figure 14: Test Fixtures for Shear Test of Bolt Carrier Key Plunger.
Plunger Contact Area of Ram Was Shaped to Radius and Thickness of That of
Charging Handle Spring.

Figure 15: Bolt Carrier Key Plunger Undergoing Shear Test.

The charging handle springs were tested as illustrated and
described in Figures 16 and 17. An evenly increasing tensile load was
applied until failure occurred; the loading rate was approximately 1500
pounds per minute,

The latches of two charging handles were gradually loaded to 1650
pounds, using the fixtures shown and described in Figures 18 and 19.

2.6.2 Results. Results are shown in Figure 20.
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Figure 16:
Handle Spring.

Parts of Test Fixture Used for Tensile Test of Charging
Charge Handle Was Cut Adjacent to Spring End. Pin Used

in Slotted Hole Was the Diameter of Carrier Key Plunger. (A Hole Was
Drilled at Hook End for Engagement in Test Fixture,)

Figure 17:
Handle Spring.
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Testing Machine Setup for Tensile Test of Charging
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Figure 18: Parts of Fixture Used to Load Charging Handle Latches.

Hook-Shaped Fixture Engaged the Charging Handle, Inside Receiver, at
Rear Shoulder of Carrier Key Channel.
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